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Beam element-based finite element analysis of interaction between soil and thin-walled cylindrical piles//CAO Guang-de
LI Tong-chun College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract The 3-D beam element was used for simulating the stress-deformation characteristics of concrete thin-walled cylindrical piles
and the thin layer interface element was used for simulating the interaction between soil and piles. The nodal linear displacement on the
surface of thin-walled cylindrical piles was expressed with the linear and angular displacements at exit nodes of beam elements. The
computational formula for internal forces of piles in terms of interface restraining forces and loads on piles was given by use of the static
equilibrium conditions and the finite element analysis method for interaction between piles and soil was further developed. The method
was applied to deformation and internal force analysis for thin-walled cylindrical piles under horizontal loads in a project and correctness
of the method was verified by comparison of the analyzed result with that of the field test.
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911 /m  p/ gem>  E/MPa o/ ° ¢/kPa
1 3.60 1.98 12.60 20.0 22.3
3 2 2.46 1.94 9.00 17.45 20.0
3 8.07 1.82 6.82 16.2 15.9
4 8.31 1.75 4.76 13.9 15.2
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Fyiz FZiZ ¥ip Yin zip 3 cm
240 kN
217kN m 2 m
5.96mm 2
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